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A B S T R A C T

In the changing global landscape, education programs for radiation therapists (RTTs), also known as therapeutic
radiographers or radiation therapy technologists, at higher education institutions (HEIs) are non-existent in
many African countries. In countries with local RTT education programs, there is evidence of a wide variety of
qualification types, including in-house training, diploma and degree offerings. However, what is consistent is the
integrated curriculum approach to classroom theory and clinical work-based learning that across the continent
follows the general structure of a work-integrated learning (WIL) approach, to enhance clinical competence and
meet the needs of the health sector. This study used a qualitative approach with thematic analysis of publicly
available documents and reflective writings followed by further analysis through application of the Cultural
Historical Activity Theory (CHAT) to explore the changing landscape of oncology in Africa and the impact of this
on the education of RTTs. The study was guided by the reflective research question: How can the systemic
understanding of RTT training in a changing landscape enable competent and caring practice? The study extends
prior research on RTT education in Africa and contributes to debates on the changing role of RTTs in a rapidly
changing environment.

Introduction: Radiation theraphy practice

Radiation Therapy has undergone substantial technological ad-
vancements, yet the ever-increasing demands of the equipment and
procedures for safe practice traverse alongside the continued need for
patient care. In Africa, the changes in professional practice of the Ra-
diation Therapist (RTT) have added layers of complexity because of the
irregular transition to state-of-the-art treatments and the existence of a
wide spectrum of challenging social circumstances amongst the popu-
lation, patients and practitioners.

According to the International Agency for Research on Cancer
(IARC) and the World Health Organization (WHO), the number of new
cancer cases detected each year is expected to increase worldwide and
especially in low-and middle-income countries [1]. Furthermore, it is
expected that more than half of all cancer patients will require radiation
treatment as part of their disease management [2]. Radiation therapy
facilities require specialized infrastructure, and careful planning and
treatment delivery by well trained personnel, to provide accurate
treatment, appropriate radiation protection and optimized workflow
[3]. The challenge in this changing landscape is whether Africa has the
capacity to increase RTT training to embrace the growing demand of

patients that require radiation therapy [4]. Furthermore, there is the
need for these professionals to be socially aware and prepared through
relevant education programs for attentive practice [2]. The aim of this
study was to systemically understand RTT education in a changing
landscape to enable competent and caring practice.

Methodology for exploring radiation therapy training

A qualitative, descriptive, and contextual design was adopted for the
study on the impact of the changing landscape in oncology on RTT ed-
ucation in Africa towards enhancing competent and caring practice. The
contextual data was synthesized from publicly available curriculum
documents, published academic articles and technical reports. This was
supported by reflections of the authors who have experience of the RTT
education environment in a number of countries in Africa [5]. The
descriptive component was applied to describe and gain a deeper un-
derstanding of the RTT Education system across the continent. Text data
in the documents and reflections was manually coded using the reflexive
thematic approach of Braun and Clarke [6] for the identification and
interpretation of themes across the data sets. The analysis was guided by
use of the elements of the activity system (Fig. 1), as incorporated into
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Yrjö Engeström’s [7] Activity Theory. Attention was given to exposing
historical contradictions or conflicts to deepen the understanding of RTT
education in a rapidly changing world, and to enable recommendations
for improved competent and caring practice. This approach was
considered appropriate for building knowledge on the topic in a complex
and diverse environment.

Theoretical Framework: Activity Theory

Activity Theory is one of the practice-based approaches that is both a
theoretical and methodological approach, well suited to educational
environments where there is the study of work and learning [7]. This
theoretical framework could therefore be applied as a systemic analysis
of RTT education in and for Africa. The Cultural Historical Activity
Theory (CHAT) lens allowed us to reveal and consider systemic con-
tradictions within the RTT education system so as to uncover challenges
and opportunities for transformation and development [7]. Fig. 1 briefly
presents the elements of the activity system: Radiation Therapy Educa-
tion in Africa. The subjects in the system are the RTTs in training and the
object is the purpose of the education program which can be simplified
to RTT education, including classroom theory and clinical training for
competent and caring clinical practice. In the activity system the
mediating artefacts support and enable the training while the commu-
nity is all those involved in the activity to meet the object and purpose
and who function within the rules of the program and environment,
according to specified roles, shown as the division of labor.

The use of the activity system exposed important aspects of the
changing landscape in oncology, radiation therapy and RTT training in
Africa.

Findings from the document review and reflections

Thematic analysis of the curriculum documents and researcher re-
flections, broadly following the reflexive thematic approach of Braun
and Clarke [6] revealed themes in this RTT education system that were
aligned to available literature. These are presented as findings in the
sections below.

Varied entry level education of radiation therapists

The current education programs for RTTs in Africa are varied and

have been limited to a few countries amongst those with available
treatment centres. There are reports showing that radiation therapy for
cancer treatment is available in 33 countries in Africa [8,9] and that
there are currently eight countries known to have a continuous intake
into RTT education programs (Table 1). These are Egypt, Ghana, Kenya,
Morocco, South Africa, Tanzania, Uganda and Zimbabwe. This may not
be a complete list, however it is known that many countries do not have
RTT training and what is clearly demonstrated is the variation in RTT
education programs on the continent. Also noted is that in some coun-
tries (e.g. Mauritius) there have been formalised education programs
implemented for a single cohort of students as needed for the radiation
therapy service in the country.

In Egypt and Morocco, training of RTTs is through a one year
internship with in-house training, post a 4-year degree in diagnostic
radiography [10].

In Ghana, there is currently one institution that educates for an entry
level qualification for practice in radiation therapy as a 4-year full-time
BSc degree. The HEI utilises one radiation therapy facility in the country
for clinical training for students. Another HEI, which limits offerings to
postgraduate qualification as an MSc and PhD in medical imaging and
radiation protection, permits entry by RTTs for further studies with
relevant research for the radiation therapy environment. This therefore
is not for entry to practice as an RTT but is a suitable route for further
advancement in the profession.

Kenya has two training institutions offering RTT programs. One of
these is a university that offers a 4-year full time bachelor’s degree for
RTTs and the other is a college that offers a 2-year diploma. These two
HEIs both utilize the seven radiation therapy facilities in the country for
clinical training for the students.

In South Africa, there is training of RTTs at five HEIs. The university
offering is a 4-year professional degree program [Bachelor of Science
(BSc), Bachelor of Health Science (BHSc) or Bachelor of Radiography
(BRad)]. It is noted that recognition of prior learning (1 or 2 years) is
determined on an individual basis for those entering with a medical
imaging (diagnostic radiography, nuclear medicine technology, ultra-
sonography) qualification. There is variation across the HEIs with regard
to the postgraduate studies offered, however across the country oppor-
tunity exists for RTTs to enter Master and Professional Doctoral degree
programs. South Africa has over 20 radiation therapy facilities for
clinical training.

Tanzania has one clinical facility for RTT training. The HEI attached
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partnerships, technologies, resources

Entry requirements, 
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Employers, University, sponsors, 
workplace, society, patients
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university, clinical departments, 
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Training for clinical practice
RTTs in Training

Fig. 1. The RTT Training in Africa Activity System. .
Source: Adapted from Engeström, [7]
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to this radiation therapy department offers a 4-year BSc in Radiation
Therapy. Uganda also has one radiation therapy centre offering a
hospital-based undergraduate diploma for 2 years for RTTs.

Finally, Zimbabwe has two programs for RTTs. One is a university
offering a 4-year BSc in radiation therapy and the other is a hospital-
based 3-year diploma. It is noted that in Sudan a number of RTTs
were qualified through the previously available program. This benefited
the RTTs who had access to local training and furthermore provided
several cohorts of well-qualified RTTs for the oncology service in this
country. Due to the challenges of social disruptions and wars within the
region, this program has been halted.

Further education opportunities for radiation therapists

Data shows that in some countries, RTTs can do further studies that
include Master and Doctoral programs as well as postgraduate certifi-
cates/diplomas or in-house programs in radiation therapy, dosimetry,
radiation protection, medical physics and health professions education.
Of the countries that offer undergraduate programs, some (e.g. Ghana
and South Africa) offer postgraduate opportunities for RTTs. A possible
area for continuing education is a focus on patient care, also referred to
as person-centred care, with an emphasis on support for patients of all
ages and covering specific care needs for particular types of cancer [11].
RTTs can also move into management in radiation therapy or other
radiography services, conduct on-treatment patient review and be
involved more widely in oncology support services. Counselling of pa-
tients in oncology, with attention to on-treatment support, palliative and
end of life care, is a direction chosen by RTTs in some countries such as,
Kenya and Tanzania. Also important is the opportunity for RTTs to move
into teaching and research positions through further studies. The edu-
cation direction for RTTs can include becoming a practice educator,
clinical research specialist or academic at a HEI. Finally, it is noted that
RTTs can seek work opportunities in agencies or charities, covering is-
sues such as quality assurance or patient care [12].

Challenges to the education of RTTs in Africa

The notion that in Africa, the education available for RTTs is inad-
equate is linked to challenges, such as staffing and funding at HEIs and
that in most countries there are few radiation therapy facilities for
clinical placements. Others have indicated that work-based training is
resource-intensive and many hospitals in Africa are suffering from the
South to North drain on existing staff capacity [13]. Further issues raised
in the changing environment are the need for increased teaching ca-
pacity in the clinical sites. Some solutions offered by the rapid techno-
logical advancement are the potential for the use of simulation in
education as well as the opportunity to improve the content of programs
in the current educational system [14].

Equipment Transition: A slow move from 2D to 3D

In the lower-middle income countries (LMICs) in Africa, less than 50
% of patients needing radiation therapy have access to treatment, and
the situation is worst in the low-income countries where only about 10
% of patients have access to treatment [15]. In the majority of countries
there is evidence of the transition from the 2D to 3D (Table 2) although
the move is slow for many. The reasons for a wide range of countries
retaining Cobalt-60 vary but the high cost of Linear Accelerators is
dominant. Frequent power failures, coupled with lack of on-site or even
regional maintenance support for Linear Accelerators are other key
findings. The strongest motivation provided for Cobalt-60 is that the

Table 1
Status of Entry Level Qualification for Radiation Therapist in Africa.

Country Entry Level RTT Training Number of
HEIs

Years of
Training

Classroom-
based

Clinical
placement

Taught By

Egypt In-house training Nil 1 No Yes In-house RTTs
Ghana Undergraduate Degree 1 4 Yes Yes Faculty of University, clinical tutors and

RTTs
Kenya Undergraduate Diploma or

Degree
2 2/4 Yes Yes Faculty of University, clinical tutors and

RTTs
Morocco In-house training Nil 1 No Yes In-house RTTs
South Africa Undergraduate Degree 5 4 Yes Yes Faculty of University, clinical tutors and

RTTs
Tanzania Undergraduate Degree 1 4 Yes Yes Faculty of University, clinical tutors and

RTTs
Uganda Undergraduate Diploma 1 2 No Yes In-house RTTs
Zimbabwe Undergraduate Diploma or

Degree
2 4 Yes Yes Faculty of University, Clinical Tutors and

RTTs

Table 2
Equipment and System Capabilities.

Country 1D 2D 3DCRT IMRT VMAT BRACHY

Algeria x x x x
Angola x x x
Burkina Faso x
Botswana x x
Cameroon x
Cote D’Ivoire x
Democratic Republic of
Congo

x

Egypt x x x x x
Ethiopia x x
Gabon x
Ghana x x x x x
Kenya x x x x x
Libya x x x
Madagascar x x x
Mauritania x x x
Mauritius x x x
Morocco x x x
Mozambique x
Namibia x x x x
Niger x
Nigeria x x x
Reunion (France) x
Rwanda x
Senegal x x
South Africa x x x x x
Sudan x
Tanzania x x x x
Togo x
Tunisia x x x
Uganda x x x
Zambia x x
Zimbabwe x x

Division for Human Health, IAEA [3].
Key to Abbreviations: 1D: One Dimensional, 2D: Two Dimensional, 3DCRT:
Three Dimensional Conformal Radiation Therapy, IMRT: Intensity Modulated
Radiation Therapy, VMAT: Volumetric Modulated Arc Therapy, BRACHY:
Brachytherapy.
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equipment is specifically designed to provide state-of-the-art treatment
in low resource settings and to significantly increase the number of
patients that can be treated, as well as improve the overall quality of
care. On the downside is that some of the equipment is old and unable to
accommodate modern treatment techniques, thus entrenching 2D
treatment. Also, there is some evidence of the Cobalt sources not being
changed frequently enough to maintain suitable treatment times. A
typical case was a particular period in Ghana, where for both Cobalt
machines in the two big cities, the change of sources was delayed for 2
years leading to long treatment times because of the low output from the
decayed sources.

Late presentation a reality for many

Late presentation is one of the greatest peculiarities of cancer pa-
tients in the African context where this reality still exists [16,17]. Rea-
sons include dismissal of the seriousness of the disease, the urban
location of most of the hospitals making them distant and difficult to
access for most of the population, and patients resorting first to alter-
native medicine such as traditional and faith healers [17,18]. In all re-
gions of Africa, advanced stage disease is still a burden and the need to
find clear interventions and pathways to address late presentation is
paramount. This situation impacts on RTT training and a focus on the
importance of learning about palliative care was found in the data.
Evidence of education for curative treatments and advanced technology,
was also found in all programs, even where the available equipment did
not necessarily allow for the most recent techniques used in modern
radiation therapy. This means that some theoretical learning is unable to
be experienced in the clinical training environment.

Access to radiation therapy

The radiation therapy deficit across the African continent, with many
patients still not having access to treatment, continues to be a chal-
lenging issue. There is a significant and growing cancer burden, however
the availability of radiation therapy in Africa remains limited (Table 2).
Furthermore, even in countries with radiation therapy, there is evidence
of infrastructural challenges such as lack of equipment maintenance,
inadequate local technical support and frequent machine breakdowns
[19]. The education of RTTs in this unequal environment demonstrated
evidence of resourcefulness and novel approaches to preparing for
competent and caring practice in the well and poorly resourced clinical
settings found across the continent.

A focus on the RTT education system

The RTT Education Activity System and recognized ‘contradictions’
within this system, were the focus of the further analysis using CHAT. An
understanding of training challenges, as well as possible solutions, were
developed through this analysis, underpinned by the thematic analysis
and relevant literature.

Understanding RTT education in Africa as an activity system

In the activity system of RTT education in Africa (Fig. 1), the subject,
RTTs in training in Africa, leads to the object and it is apparent that the
current, varied programs for RTT training are considered to be effective
for preparing students for clinical practice in the local settings [20]. An
additional object is found in that the degree programs also prepare
students for practice beyond the local environment and for further
studies. This is evidenced by the steadily increasing number of RTTs (5)
applying for Master and Doctoral programs in countries including Ghana
and South Africa. Analysis of the RTT training system shows clearly that
with the roll out of additional treatment facilities on the continent there
are insufficient training centres in Africa to meet the expanding need for
RTTs. According to World Health Organization (WHO), the number of

new cases of cancer is expected to rise from 14 million in 2012 to 22
million by 2030. This will drive the growth of radiation therapy and
create a huge demand for personnel though primarily for RTTs [19].

The mediating artefacts demonstrate a wide variation of resources,
qualification levels and curriculum approaches amongst the HEIs and
clinical training sites, both within and across countries. However, key
curriculum elements were found and for many programs this was
influenced by the core curriculum for RTT training provided by the IAEA
[21]. In all countries a partnership exists between the HEIs and the
clinical facilities to facilitate theoretical and work-based learning
through an integrated curriculum.

The pathway of RTT education in Africa is variable and in many
countries, there are to-date no undergraduate and/or postgraduate
programs to provide for the continuous development of competent and
caring RTTs for the expanding needs [10]. A recommended pathway
(Table 3) that is already available to RTTs in some countries, is described
as a correlation of Activity Theory elements and the purpose of the ed-
ucation. This makes a contribution towards understanding key historic
perspectives [8], and gives recognition to the current status and chal-
lenges of RTT education in Africa. Furthermore, possible recommenda-
tions are exposed for a more consistent application of this pathway
across all countries or regions in Africa.

Contradictions in the activity systems

Engeström [7] explains contradictions as being the motivating force
or engine that drives change in an activity system. The alignment be-
tween elements of the RTT education activity system and the education
pathway recommended for RTTs may seem to balance (Table 3) but
inevitably there are contradictions, and these often arise from historical
origins.

Object and mediating resources
The researcher reflections indicate that the historic reality of RTT

education in Africa is that programs are introduced in a country once a
radiation therapy service has been established. This can be soon after
introduction of the service or some timemay pass during which RTTs are
trained externally or through experiential in-house training. This gives
rise to challenges as in new departments the available resources often
contradict the intended object of training for RTTs. The increasing de-
mand for education programs would best be served by establishing local
or regional training centres, but the resources work against this as a
favoured option and often external training, beyond the region, con-
tinues long after the time when a country could establish a local pro-
gram. To avoid an impossible demand on the RTT education system in
Africa as a whole, countries should be supported to overcome the
challenges (e.g. contradiction: object and mediating artifacts) and
implement local programs as soon as possible. Particularly now, in the
time of a high-volume loss of expertise to the global North, the contra-
diction between mediating resources, object and outcome are evident,
even in countries with well-established programs. They can be sup-
ported to continue training for other countries but ultimately the solu-
tion remains that more local and regional training centres should be
initiated. In striving for the expansion of RTT education in Africa with
some consistency across the continent, the advances in technology
provide the potential for more collaborative mechanisms whereby stu-
dents in one country could benefit from teachers in another country and
simulated learning where equipment is not available in the local
environment.

Object and rules
Another contradiction that became evident is one between rules and

the object. In Africa, the object of training RTTs is in itself a contra-
diction as there is inconsistency in the programs offered across the
continent. Some training was found to be through work experience,
other countries offer diploma level programs and yet others are in line
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with international standards of undergraduate training through a 4-year
professional degree. The challenges that emerge in the contradictions
between the rules and object are therefore complex. They relate to how
RTTs are perceived within the health sector and oncology, more spe-
cifically, the role distribution (division of labour) of team members and
the higher education rules of the countries. This can make establishing a
coherent network of equivalent programs across Africa seem like an
impossible dream, and yet that is a goal worth striving for. Regional and
international guidelines on minimum standards for RTT training are
helpful to promote rules for appropriate education programs [22].

Implications for the education of RTTs

Two contradictions in the activity system were used to expose
challenges in the system, raised through exploration of the changing
landscape, and to offer possible ways to improve the offering of RTT
training in Africa. These contradictions and the analysis of the elements
of the activity system provide for an improved systemic understanding
of RTT education in Africa.

The activity analysis raised the lack of resources, human and infra-
structure, as a serious constraining factor for the implementation of
sustainable RTT programs. There are examples of countries where pro-
grams cannot be offered because of the lack of suitable clinical sites yet
in the contradictory cycle the implementation or upgrade of clinical
sites, means that qualified RTTs are essential. This challenge becomes
impossible to manage without the opportunity for external training for
at least a first cohort of RTTs, however that in turn can place pressures
on the already stretched external providers. Also confirmed through this
research is the importance of the academic and clinical site collabora-
tion. This partnership remains an essential mediating resource for
training of RTTs as it ensures adequate knowledge, competence and
caring; the intended multi-focused outcome of the activity system.

Conclusion

In the rapidly changing landscape of radiation therapy there is the
need for continuous scrutiny of education programs so that suitable
subjects (students) enter the system directed towards the object (pur-
pose of the RTT education program). The deliberations and changes
must be guided by the radiation therapy/oncology team (community)
and then within the rules (international, national and institutional), and
supported by the mediating factors, the students learn their role

according to the division of labour in the environment and are able to
achieve the outcome of competence and caring.

The concerns that persist in RTT services in Africa place a heavy
responsibility on HEIs and health professions educators. Hence, under-
standing these dynamics as a system, can lead to better alignment be-
tween the service and education needs for RTTs in Africa. A key
understanding gained through the study is that the RTT education sys-
tem in Africa would benefit from a collective regional approach. By
drawing on the strengths of those HEIs and clinical sites with existing
education programs in place, including those with undergraduate,
postgraduate and further specialist programs, regional collaborations
could provide mediating tools and communities of practice to support
the development of training in many more countries.
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